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3 <110> APPLICANT: Bleck, Gregory T . 

4 Bremel, Robert D. 

5 Miller, Linda U. 

7 <120> TITLE OF INVENTION: Production of Host Cells Containing Multiple Integrating 
Vectors 

8 by Serial Transduction 

10 <130> FILE REFERENCE: GALA-08484 

12 <140> CURRENT APPLICATION NUMBER: 10/759,315 

13 <141> CURRENT FILING DATE: 2004-01-16 
15 <16 0> NUMBER OF SEQ ID NOS : 41 
17 <170> SOFTWARE: Patent In version 3.2 

19 <210> SEQ ID NO: 1 

20 <211> LENGTH: 2101 

21 <212> TYPE: DNA 

22 <213> ORGANISM: Artificial Sequence 

24 <22 0> FEATURE: 

25 <223> OTHER INFORMATION: Synthetic 

27 <400> SEQUENCE: 1 

28 gatcagtcct gggtggtcat tgaaaggact gatgctgaag ttgaagctcc aatactttgg 60 
3 0 ccacctgatg cgaagaactg actcatgtga taagaccctg atactgggaa agattgaagg 120 
32 caggaggaga agggatgaca gaggatggaa gagttggatg gaatcaccaa ctcgatggac 180 
34 atgagtttga gcaagcttcc aggagttggt aatgggcagg gaagcctggc gtgctgcagt 240 
36 ccatggggtt gcaaagagtt ggacactact gagtgactga actgaactga tagtgtaatc 300 
38 catggtacag aatataggat aaaaaagagg aagagtttgc cctgattctg aagagttgta 360 
40 ggatataaaa gtttagaata cctttagttt ggaagtctta aattatttac ttaggatggg 420 
42 tacccactgc aatataagaa atcaggcttt agagactgat gtagagagaa tgagccctgg 480 
44 cataccagaa gctaacagct attggttata gctgttataa ccaatatata accaatatat 540 
46 tggttatata gcatgaagct tgatgccagc aatttgaagg aaccatttag aactagtatc 600 
48 ctaaactcta catgttccag gacactgatc ttaaagctca ggttcagaat cttgttttat 660 
50 aggctctagg tgtatattgt ggggcttccc tggtggctca gatggtaaag tgtctgcctg 720 
52 caatgtgggt gatctgggtt cgatccctgg cttgggaaga tcccctggag aaggaaatgg 780 
54 caacccactc tagtactctt acctggaaaa ttccatggac agaggagcct tgtaagctac 840 
56 agtccatggg attgcaaaga gttgaacaca actgagcaac taagcacagc acagtacagt 900 
58 atacacctgt gaggtgaagt gaagtgaagg ttcaatgcag ggtctcctgc attgcagaaa 960 
60 gattctttac catctgagcc accagggaag cccaagaata ctggagtggg tagcctattc 1020 
62 cttctccagg ggatcttccc atcccaggaa ttgaactgga gtctcctgca tttcaggtgg 1080 
64 attcttcacc agctgaacta ccaggtggat actactccaa tattaaagtg cttaaagtcc 1140 
66 agttttccca cctttcccaa aaaggttggg tcactctttt ttaaccttct gtggcctact 1200 
68 ctgaggctgt ctacaagctt atatatttat gaacacattt attgcaagtt gttagtttta 1260 
70 gatttacaat gtggtatctg gctatttagt ggtattggtg gttggggatg gggaggctga 1320 
72 tagcatctca gagggcagct agatactgtc atacacactt ttcaagttct ccatttttgt 1380 
74 gaaatagaaa gtctctggat ctaagttata tgtgattctc agtctctgtg gtcatattct 1440 
76 attctactcc tgaccactca acaaggaacc aagatatcaa gggacacttg ttttgtttca 1500 
78 tgcctgggtt gagtgggcca tgacatatgt tctgggcctt gttacatggc tggattggtt 1560 
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80 ggacaagtgc cagctctgat cctgggactg tggcatgtga tgacatacac cccctctcca 1620 
82 cattctgcat gtctctaggg gggaaggggg aagctcggta tagaaccttt attgtatttt 1680 
84 ctgattgcct cacttcttat attgccccca tgcccttctt tgttcctcaa gtaaccagag 1740 
86 acagtgcttc ccagaaccaa ccctacaaga aacaaagggc taaacaaagc caaatgggaa 1800 
88 gcaggatcat ggtttgaact ctttctggcc agagaacaat acctgctatg gactagatac 1860 
90 tgggagaggg aaaggaaaag tagggtgaat tatggaagga agctggcagg ctcagcgttt 1920 
92 ctgtcttggc atgaccagtc tctcttcatt ctcttcctag atgtagggct tggtaccaga 1980 
94 gcccctgagg ctttctgcat gaatataaat atatgaaact gagtgatgct tccatttcag 2040 
96 gttcttgggg gcgccgaatt cgagctcggt acccggggat ctcgaggggg ggcccggtac 2100 
98 c 2101 

101 <210> SEQ ID NO: 2 

102 <211> LENGTH: 245 

103 <212> TYPE: DNA 

104 <213> ORGANISM: Artificial Sequence 

106 <220> FEATURE: 

107 <223> OTHER INFORMATION: Synthetic 

109 <400> SEQUENCE: 2 

110 gattacttac tggcaggtgc tgggggcttc cgagacaatc gcgaacatct acaccacaca 60 
112 acaccgcctc gaccagggtg agatatcggc cggggacgcg gcggtggtaa ttacaagcga 12 0 
114 ggatccgatt acttactggc aggtgctggg ggcttccgag acaatcgcga acatctacac 180 
116 cacacaacac cgcctcgacc agggtgagat atcggccggg gacgcggcgg tggtaattac 240 
118 aagcg 245 

121 <210> SEQ ID NO: 3 

122 <211> LENGTH: 680 

123 <212> TYPE: DNA 

124 <213> ORGANISM: Artificial Sequence 

126 <220> FEATURE: 

127 <223> OTHER INFORMATION: Synthetic 
12 9 <40 0> SEQUENCE: 3 

130 ggaattcgcc cctctccctc ccccccccct aacgttactg gccgaagccg cttggaataa 60 
132 ggccggtgtg cgtttgtcta tatgttattt tccaccatat tgccgtcttt tggcaatgtg 120 
134 agggcccgga aacctggccc tgtcttcttg acgagcattc ctaggggtct ttcccctctc 180 
136 gccaaaggaa tgcaaggtct gttgaatgtc gtgaaggaag cagttcctct ggaagcttct 240 
138 tgaagacaaa caacgtctgt agcgaccctt tgcaggcagc ggaacccccc acctggcgac 3 00 
140 aggtgcctct gcggccaaaa gccacgtgta taagatacac ctgcaaaggc ggcacaaccc 3 60 
142 cagtgccacg ttgtgagttg gatagttgtg gaaagagtca aatggctctc ctcaagcgta 420 
144 ttcaacaagg ggctgaagga tgcccagaag gtaccccatt gtatgggatc tgatctgggg 480 
146 cctcggtgca catgctttac atgtgtttag tcgaggttaa aaaaacgtct aggccccccg 540 
148 aaccacgggg acgtggtttt cctttgaaaa acacgatgat aatatggcct cctttgtctc 600 
150 tctgctcctg gtaggcatcc tattccatgc cacccaggcc ggcgccatgg gatatctaga 660 
152 tctcgagctc gcgaaagctt 680 

155 <210> SEQ ID NO: 4 

156 <211> LENGTH: 4207 

157 <212> TYPE: DNA 

158 <213> ORGANISM: Artificial Sequence 

160 <220> FEATURE: 

161 <223> OTHER INFORMATION: Synthetic 

163 <400> SEQUENCE: 4 

164 cggatccggc cattagccat attattcatt ggttatatag cataaatcaa tattggctat 60 
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166 tggccattgc atacgttgta tccatatcat aatatgtaca tttatattgg ctcatgtcca 
168 acattaccgc catgttgaca ttgattattg actagttatt aatagtaatc aattacgggg 
170 tcattagttc atagcccata tatggagttc cgcgttacat aacttacggt aaatggcccg 
172 cctggctgac cgcccaacga cccccgccca ttgacgtcaa taatgacgta tgttcccata 
174 gtaacgccaa tagggacttt ccattgacgt caatgggtgg agtatttacg gtaaactgcc 
176 cacttggcag tacatcaagt gtatcatatg ccaagtacgc cccctattga cgtcaatgac 
178 ggtaaatggc ccgcctggca ttatgcccag tacatgacct tatgggactt tcctacttgg 
180 cagtacatct acgtattagt catcgctatt accatggtga tgcggttttg gcagtacatc 
182 aatgggcgtg gatagcggtt tgactcacgg ggatttccaa gtctccaccc cattgacgtc 
184 aatgggagtt tgttttggca ccaaaatcaa cgggactttc caaaatgtcg taacaactcc 
186 gccccattga cgcaaatggg cggtaggcat gtacggtggg aggtctatat aagcagagct 
188 cgtttagtga accgtcagat cgcctggaga cgccatccac gctgttttga cctccataga 
190 agacaccggg accgatccag cctccgcggc cccaagcttc tcgacggatc cccgggaatt 
192 caggacctca ccatgggatg gagctgtatc atcctcttct tggtagcaac agctacaggt 
194 gtccactccg aggtccaact ggtggagagc ggtggaggtg ttgtgcaacc tggccggtcc 
196 ctgcgcctgt cctgctccgc atctggcttc gatttcacca catattggat gagttgggtg 
198 agacaggcac ctggaaaagg tcttgagtgg attggagaaa ttcatccaga tagcagtacg 
2 00 attaactatg cgccgtctct aaaggataga tttacaatat cgcgagacaa cgccaagaac 
2 02 acattgttcc tgcaaatgga cagcctgaga cccgaagaca ccggggtcta tttttgtgca 
2 04 agcctttact tcggcttccc ctggtttgct tattggggcc aagggacccc ggtcaccgtc 
206 tcctcagcct ccaccaaggg cccatcggtc ttccccctgg caccctcctc caagagcacc 
2 08 tctgggggca cagcggccct gggctgcctg gtcaaggact acttccccga accggtgacg 
210 gtgtcgtgga actcaggcgc cctgaccagc ggcgtgcaca ccttcccggc tgtcctacag 
212 tcctcaggac tctactccct cagcagcgtg gtgaccgtgc cctccagcag cttgggcacc 
214 cagacctaca tctgcaacgt gaatcacaag cccagcaaca ccaaggtgga caagagagtt 
216 gagcccaaat cttgtgacaa aactcacaca tgcccaccgt gcccagcacc tgaactcctg 
21 8 gggggaccgt cagtcttcct cttcccccca aaacccaagg acaccctcat gatctcccgg 
220 acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 
2 22 aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 
224 tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 
226 ggcaaggagt acaagtgcaa ggtctccaac aaagccctcc cagcccccat cgagaaaacc 
228 atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatcccgg 
230 gaggagatga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatcccagc 
2 32 gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 
234 cccgtgctgg actccgacgg ctccttcttc ctctatagca agctcaccgt ggacaagagc 
236 aggtggcagc aggggaacgt cttctcatgc tccgtgatgc acgaggctct gcacaaccac 
238 tacacgcaga agagcctctc cctgtctccc gggaaatgaa agccgaattc gcccctctcc 
240 ctcccccccc cctaacgtta ctggccgaag ccgcttggaa taaggccggt gtgcgtttgt 
242 ctatatgtta ttttccacca tattgccgtc ttttggcaat gtgagggccc ggaaacctgg 
244 ccctgtcttc ttgacgagca ttcctagggg tctttcccct ctcgccaaag gaatgcaagg 
246 tctgttgaat gtcgtgaagg aagcagttcc tctggaagct tcttgaagac aaacaacgtc 
248 tgtagcgacc ctttgcaggc agcggaaccc cccacctggc gacaggtgcc tctgcggcca 
250 aaagccacgt gtataagata cacctgcaaa ggcggcacaa ccccagtgcc acgttgtgag 
252 ttggatagtt gtggaaagag tcaaatggct ctcctcaagc gtattcaaca aggggctgaa 
254 ggatgcccag aaggtacccc attgtatggg atctgatctg gggcctcggt gcacatgctt 
256 tacatgtgtt tagtcgaggt taaaaaaacg tctaggcccc ccgaaccacg gggacgtggt 
258 tttcctttga aaaacacgat gataatatgg cctcctttgt ctctctgctc ctggtaggca 
260 tcctattcca tgccacccag gccgacatcc agctgaccca gagcccaagc agcctgagcg 
262 ccagcgtggg tgacagagtg accatcacct gtaaggccag tcaggatgtg ggtacttctg 
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264 tagcctggta ccagcagaag ccaggtaagg ctccaaagct gctgatctac tggacatcca 3060 

266 cccggcacac tggtgtgcca agcagattca gcggtagcgg tagcggtacc gacttcacct 3120 

268 tcaccatcag cagcctccag ccagaggaca tcgccaccta ctactgccag caatatagcc 3180 

270 tctatcggtc gttcggccaa gggaccaagg tggaaatcaa acgaactgtg gctgcaccat 3240 

272 ctgtcttcat cttcccgcca tctgatgagc agttgaaatc tggaactgcc tctgttgtgt 3300 

274 gcctgctgaa taacttctat cccagagagg ccaaagtaca gtggaaggtg gataacgccc 3360 

2 76 tccaatcggg taactcccag gagagtgtca cagagcagga cagcaaggac agcacctaca 3420 

278 gcctcagcag caccctgacg ctgagcaaag cagactacga gaaacacaaa gtctacgcct 3480 

280 gcgaagtcac ccatcagggc ctgagctcgc ccgtcacaaa gagcttcaac aggggagagt 3540 

282 gttagagatc taggcctcct aggtcgacat cgataaaata aaagatttta tttagtctcc 3600 

2 84 agaaaaaggg gggaatgaaa gaccccacct gtaggtttgg caagctagct taagtaacgc 3660 

286 cattttgcaa ggcatggaaa aatacataac tgagaataga gaagttcaga tcaaggtcag 3720 

288 gaacagatgg aacagctgaa tatgggccaa acaggatatc tgtggtaagc agttcctgcc 3780 

290 ccggctcagg gccaagaaca gatggaacag ctgaatatgg gccaaacagg atatctgtgg 3840 

2 92 taagcagttc ctgccccggc tcagggccaa gaacagatgg tccccagatg cggtccagcc 3 900 

2 94 ctcagcagtt tctagagaac catcagatgt ttccagggtg ccccaaggac ctgaaatgac 3 960 
296 cctgtgcctt atttgaacta accaatcagt tcgcttctcg cttctgttcg cgcgcttctg 4020 
298 ctccccgagc tcaataaaag agcccacaac ccctcactcg gggcgccagt cctccgattg 4080 
300 actgagtcgc ccgggtaccc gtgtatccaa taaaccctct tgcagttgca tccgacttgt 4140 
302 ggtctcgctg ttccttggga gggtctcctc tgagtgattg actacccgtc agcgggggtc 4200 
304 tttcatt 4207 

307 <210> SEQ ID NO: 5 

308 <211> LENGTH: 4210 

309 <212> TYPE: DNA 

310 <213> ORGANISM: Artificial Sequence 

312 <220> FEATURE: 

313 <223> OTHER INFORMATION: Synthetic 

315 <400> SEQUENCE : 5 

316 ggatccggcc attagccata ttattcattg gttatatagc ataaatcaat attggctatt 60 
318 ggccattgca tacgttgtat ccatatcata atatgtacat ttatattggc tcatgtccaa 120 
320 cattaccgcc atgttgacat tgattattga ctagttatta atagtaatca attacggggt 180 
322 cattagttca tagcccatat atggagttcc gcgttacata acttacggta aatggcccgc 240 
324 ctggctgacc gcccaacgac ccccgcccat tgacgtcaat aatgacgtat gttcccatag 300 
326 taacgccaat agggactttc cattgacgtc aatgggtgga gtatttacgg taaactgccc 360 
328 acttggcagt acatcaagtg tatcatatgc caagtacgcc ccctattgac gtcaatgacg 420 
330 gtaaatggcc cgcctggcat tatgcccagt acatgacctt atgggacttt cctacttggc 480 
332 agtacatcta cgtattagtc atcgctatta ccatggtgat gcggttttgg cagtacatca 540 
334 atgggcgtgg atagcggttt gactcacggg gatttccaag tctccacccc attgacgtca 600 
336 atgggagttt gttttggcac caaaatcaac gggactttcc aaaatgtcgt aacaactccg 660 
338 ccccattgac gcaaatgggc ggtaggcatg tacggtggga ggtctatata agcagagctc 720 
340 gtttagtgaa ccgtcagatc gcctggagac gccatccacg ctgttttgac ctccatagaa 780 
342 gacaccggga ccgatccagc ctccgcggcc ccaagcttct cgacggatcc ccgggaattc 840 
344 aggacctcac catgggatgg agctgtatca tcctcttctt ggtagcaaca gctacaggtg 900 
346 tccactccca ggtccagctg gtccaatcag gggctgaagt caagaaacct gggtcatcag 960 
348 tgaaggtctc ctgcaaggct tctggctaca cctttactag ctactggctg cactgggtca 1020 

3 50 ggcaggcacc tggacagggt ctggaatgga ttggatacat taatcctagg aatgattata 1080 
352 ctgagtacaa tcagaacttc aaggacaagg ccacaataac tgcagacgaa tccaccaata 1140 
354 cagcctacat ggagctgagc agcctgaggt ctgaggacac ggcattttat ttttgtgcaa 1200 
356 gaagggatat tactacgttc tactggggcc aaggcaccac ggtcaccgtc tcctcagcct 1260 
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3 58 ccaccaaggg cccatcggtc ttccccctgg caccctcctc caagagcacc tctgggggca 
3 60 cagcggccct gggctgcctg gtcaaggact acttccccga accggtgacg gtgtcgtgga 
362 actcaggcgc cctgaccagc ggcgtgcaca ccttcccggc tgtcctacag tcctcaggac 
364 tctactccct cagcagcgtg gtgaccgtgc cctccagcag cttgggcacc cagacctaca 
3 66 tctgcaacgt gaatcacaag cccagcaaca ccaaggtgga caagagagtt gagcccaaat 
368 cttgtgacaa aactcacaca tgcccaccgt gcccagcacc tgaactcctg gggggaccgt 
370 cagtcttcct cttcccccca aaacccaagg acaccctcat gatctcccgg acccctgagg 
3 72 tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc aactggtacg 
3 74 tggacggegt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag tacaacagca 
3 76 cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat ggcaaggagt 
3 78 acaagtgcaa ggtctccaac aaagccctcc cagcccccat cgagaaaacc atctccaaag 
3 80 ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatcccgg gaggagatga 
3 82 ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatcccagc gacatcgccg 
3 84 tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct cccgtgctgg 
3 86 actccgacgg ctccttcttc ctctatagca agctcaccgt ggacaagagc aggtggcagc 
3 88 aggggaacgt cttctcatgc tccgtgatgc acgaggctct gcacaaccac tacacgcaga 
3 90 agagcctctc cctgtctccc gggaaatgaa agccgaattc gcccctctcc ctcccccccc 
3 92 cctaacgtta ctggccgaag ccgcttggaa taaggccggt gtgcgtttgt ctatatgtta 
394 ttttccacca tattgccgtc ttttggcaat gtgagggccc ggaaacctgg ccctgtcttc 
3 96 ttgacgagca ttcctagggg tctttcccct ctcgccaaag gaatgcaagg tctgttgaat 

3 98 gtcgtgaagg aagcagttcc tctggaagct tcttgaagac aaacaacgtc tgtagcgacc 
400 ctttgcaggc agcggaaccc cccacctggc gacaggtgcc tctgcggcca aaagccacgt 
402 gtataagata cacctgcaaa ggcggcacaa ccccagtgcc acgttgtgag ttggatagtt 

4 04 gtggaaagag tcaaatggct ctcctcaagc gtattcaaca aggggctgaa ggatgcccag 
406 aaggtacccc attgtatggg atctgatctg gggcctcggt gcacatgctt tacatgtgtt 
408 tagtcgaggt taaaaaaacg tctaggcccc ccgaaccacg gggacgtggt tttcctttga 
410 aaaacacgat gataatatgg cctcctttgt ctctctgctc ctggtaggca tcctattcca 
412 tgccacccag gccgacatcc agctgaccca gtctccatca tctctgagcg catctgttgg 
414 agatagggtc actatgagct gtaagtccag tcaaagtgtt ttatacagtg caaatcacaa 
416 gaactacttg gcctggtacc agcagaaacc agggaaagca cctaaactgc tgatctactg 
418 ggcatccact agggaatctg gtgtcccttc gcgattctct ggcagcggat ctgggacaga 
420 ttttactttc accatcagct ctcttcaacc agaagacatt gcaacatatt attgtcacca 
422 atacctctcc tcgtggacgt tcggtggagg gaccaaggtg cagatcaaac gaactgtggc 
424 tgcaccatct gtcttcatct tcccgccatc tgatgagcag ttgaaatctg gaactgcctc 

42 6 tgttgtgtgc ctgctgaata acttctatcc cagagaggcc aaagtacagt ggaaggtgga 
428 taacgccctc caatcgggta actcccagga gagtgtcaca gagcaggaca gcaaggacag 

43 0 cacctacagc ctcagcagca ccctgacgct gagcaaagca gactacgaga aacacaaagt 
432 ctacgcctgc gaagtcaccc atcagggcct gagctcgccc gtcacaaaga gcttcaacag 
4 34 gggagagtgt tagagatcta ggcctcctag gtcgacatcg ataaaataaa agattttatt 
436 tagtctccag aaaaaggggg gaatgaaaga ccccacctgt aggtttggca agctagctta 
43 8 agtaacgcca ttttgcaagg catggaaaaa tacataactg agaatagaga agttcagatc 
440 aaggtcagga acagatggaa cagctgaata tgggccaaac aggatatctg tggtaagcag 
442 ttcctgcccc ggctcagggc caagaacaga tggaacagct gaatatgggc caaacaggat 
444 atctgtggta agcagttcct gccccggctc agggccaaga acagatggtc cccagatgcg 
446 gtccagccct cagcagtttc tagagaacca tcagatgttt ccagggtgcc ccaaggacct 
448 gaaatgaccc tgtgccttat ttgaactaac caatcagttc gcttctcgct tctgttcgcg 
450 cgcttctgct ccccgagctc aataaaagag cccacaaccc ctcactcggg gcgccagtcc 
452 tccgattgac tgagtcgccc gggtacccgt gtatccaata aaccctcttg cagttgcatc 
454 cgacttgtgg tctcgctgtt ccttgggagg gtctcctctg agtgattgac tacccgtcag 
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